Biosynthesis of carotenoids in plastids of plants.
This review deals with various aspects of the biosynthesis of carotenoids in chromoplasts and chloroplasts of green algae and higher plants. Two pathways of biosynthesis of the key C5-isoprene units are considered: 1) from acetate via mevalonate (C6) followed by its enzymatic conversions to isopentenyl diphosphate (C5); 2) from glucose via formation of glyceraldehyde-3-phosphate (C3) and pyruvate and their condensation via intermediary products to isopentenyl diphosphate (C5). Subsequent biosynthesis of carotenoids from isopentenyl diphosphate (C5) and dimethylallyl diphosphate (C5) involves a common route including their conversion into geranyl diphosphate (C10), farnesyl diphosphate (C15), geranylgeranyl diphosphate (C20), and synthesis of phytoene (C40). All stages of phytoene desaturation accompanied by formation of acyclic compounds such as zeta-carotene, neurosporene, and lycopene and their cyclization to alpha-, beta-, and epsilon-carotenes are considered in detail. Formation of xanthophylls in chloroplasts and chromoplasts involves sequential oxidations yielding hydroxy, epoxy, and oxo groups. Genetic control of biosynthesis of carotenoids is considered.